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(54) ENGINE OUTPUT AND HYDRAULIC PUMP HORSE POWER CONTROL DEVICE 
FOR HYDRAULIC EXCAVATING MACHINE 

(57)Abstract: 

PURPOSE: To speed up the operating cycles as a 
whole by increasing an engine output, the discharge 
quantity of a hydraulic pump by the oil amount of a 
specific actuator, for which the increase in oil is 
desirable, and maintaining the oil amount for another 
actuator and the oil amount in the standard mode at 
the same level. 

CONSTITUTION: At the time of combined operation 
of an excavating machine, a change- over valve 23 is 
positioned at (b) position in the boom preference 
mode, and a higher load pressure of the load 
pressures of a boom cylinder 19 taken out by a 
shuttle valve 22 and a turning motor 20 acts on a 
pressure compensating valve 24a. At the same time, 
the load pressure acts on a pressure compensating valve 24b owing to (b) position of the 
change-over valve 23, and in relation to the same operating stroke of operating valves 
18a, 18b, the load pressure is ditributed to the boom cylinder 19 and the turning motor 20 
at a rate of 12 to 0.8 to be controlled so that more working fluid is supplied to the boom 
cylinder 19 compared to the turning motor 20. Thus, the operating speed of an 
unpreferable actuator is maintained at the operating speed in the standard mode, while the 
operating speed of a preferable actuator can be increased, and the whole operating cycle 
can be reduced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim 1] An engine, the hydraulic pump driven with this engine, and two or more actuators to 
which the discharged oil of this hydraulic pump is supplied. Consist of each actuation valve of two 
or more of these actuators, and the predetermined control input of each of this actuation valve is 
received. In the hydraulic-drive system which consists of a canonical mode which set the oil quantity 
distributed to each actuator to the predetermined ratio, and a specific actuator priority mode which 
distributes much oil quantity to a specific actuator In said specific actuator priority mode By making 
the output of said engine, and the discharge quantity of a hydraulic pump increase by the oil quantity 
of a specific actuator to increase The engine power and the hydraulic-pump absorption horsepower 
control unit of a hydraulic digging machine which are characterized by consisting of a controller 
which holds identically to the oil quantity in a canonical mode the oil quantity of actuators other than 
a specific actuator. 

[Claim 2] An engine, the hydraulic pump driven with this engine, and a boom cylinder. Consist of a 
revolution motor, and this boom cylinder and each actuation valve of a revolution motor, and the fixll 
stroke of each [ these ] actuation valve is received. In the hydraulic-drive system which consists of a 
canonical mode which set the oil quantity distributed to a boom cylinder and a revolution motor to 
the predetermined ratio, and a boom priority mode which supplies much oil quantity to a boom 
cylinder to this canonical mode By making the output of said engine, and the discharge quantity of a 
hydraulic pump increase by the oil quantity of a boom cylinder to increase in a boom priority mode 
The engine power and the hydraulic-pump absorption horsepower control unit of the hydraulic 
digging machine of claim 1 which are characterized by consisting of an engine controller which 
holds the oil quantity of a revolution motor identically to the oil quantity in a canonical mode, and a 
pump controller. 

[Claim 3] An engine, the hydraulic pump driven with this engine, and an arm hydraulic cylinder, 
Consist of each actuation valve of a revolution motor or a boom cylinder, this arm hydraulic 
cylinder, and a revolution motor or a boom cylinder, and the full stroke of each [ these ] actuation 
valve is received. In the hydraulic-drive system which consists of a canonical mode which set the oil 
quantity distributed to an arm hydraulic cylinder, and a revolution motor or a boom cylinder to the 
predetermined ratio, and an arm priority mode which supplies much oil quantity to an arm hydraulic 
cylinder to this canonical mode By making the output of said engine, and the discharge quantity of a 
hydraulic pump increase by the oil quantity of an arm hydraulic cylinder to increase in an arm 
priority mode The engine power and the hydraulic-pump absorption horsepower control unit of the 
hydraulic digging machine of claim 1 which are characterized by consisting of an engine controller 
which holds identically to the oil quemtity in a canonical mode the oil quantity of a revolution motor 
or a boom cylinder, and a pump controller. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In the time of the combined control, for example, the combined control of a 
blade and revolution, which operates simultaneously two or more activity machines which can set 
this invention to a hydraulic digging machine The canonical mode which distributes the discharge 
quantity of a hydraulic pump to a blade cylinder and a revolution motor at predetermined flow rate. 
Set up the blade priority mode which distributes many flow rates to a blade cylinder to this canonical 
mode, and the same flow rate as a canonical mode is supplied to a revolution motor also in this blade 
priority mode. It is related with the engine power of a hydraulic digging machine and the hydraulic- 
pump absorption horsepower control unit for which made it not make an operator sense the feeling 
of the different smn of revolution actuation in which a swing speed is slowed down. 
[0002] 

[Description of the Prior Art] Conventionally, as a technique of having the canonical mode which set 
the allocation ratio of the pump whole quantity to the predetermined value, and the specific actuator 
priority mode of an allocation ratio which is different firom said canonical mode in order to supply 
much hydraulic oil to a specific actuator, there are "JP,63-187311,A" and "JP*63-187312,A", for 
example to carry out the combined control of two or more actuators. The lever respectively 
corresponding to two or more actuators [ Prior art / said ] and these actuators etc.. In the operation 
control unit which controls the amount of drives of the actuator which follows and each corresponds 
to the amount command value of drives which is equipped with two or more actuation means, and is 
generated according to the control input of each actuation means of these Weighting is performed to 
each ** to the amount command value of drives according to the respectively same control input of 
each of said operation means, and the operation control unit which established a weighting means to 
transmit this to the actuator which each corresponds is indicated. 

[0003] Even if the time of the combined control mentioned above etc. is the case where two or more 
actuation means are operated to coincidence, in said configuration, actuation of the request according 
to the contents of priority considered as a request, respectively comes to be respectively obtained 
from the actuator of these actuation means which each corresponds corresponding to the usual 
natural actuation by carrying out weighting of the degree of the priority, i.e., the degree of weight, 
through said weighting means according to the activity considered as the request of each actuator at 
any time. 

[0004] Next, by drawing 4 and drawing 6 , an example is raised for said Prior art and it explains 
plainly. As for drawing 4 , in the canonical mode at the time of the combined control of a revolution 
motor and a boom cylinder, discharge quantity 2P (however, P shows one pump flow rate) of two 
hydraulic pumps show that it is carried out by P (2/3) to a revolution motor, and distribution supply 
is carried out at a rate of every [ P (4/3) ] and 1 :2 to the amount of identity operation of each 
actuation valve to a boom cylinder. As for drawing 6 , in the boom priority mode at the time of the 
combined control of a revolution motor and a boom cylinder, discharge quantity 2P of two hydraulic 
pumps show that it is carried out by P (4/7) to a revolution motor, and distribution supply is carried 
out at a rate of every [ P (10/7) ] and 0.8:2 to the amoimt of identity operation of each actuation valve 
to a boom cylinder. The relation of the revolution motor at the time of each actuation valve fiill 
stroke in said Prior art and the supply flow rate to a boom cylinder is shown in Table 1 . 
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[0005] 

[Problem(s) to be Solved by the Invention] However, since it is the approach of the priority mode in 
said Prior art reducing the flow rate of one actuator, compensating the actuator of another side with 
the part, and attaching MERIHARI to whenever [ working speed ] relatively It becomes later than a 
rate in case the rate of the actuator of another side is a canonical mode, when priority is given to one 
actuator. It was difficult to attach big MERIHARI, i.e., a priority, from constraint of the near actuator 
rate which an activity cycle may not be rash in and reduces on the whole. In the boom priority mode 
in said Prior art if drawing 4 , drawing 6 , and Table 1 explain this Although the ratio of the 
hydraulic oil amoimt of supply to a revolution motor and a boom cylinder is set to 1 :2.5 from 1 :2 at 
the time of a canonical mode and it accelerates a boom cylinder about 7% from P (10/7) to P the time 
of a canonical mode (4/3) Since P (2/3) at the time of a canonical mode was slowed down about 14% 
to P (4/7), the revolution motor had the problem which the feeling of the different sum to revolution 
actuation produces for an operator. 
[0006] 

[Means for Solving the Problem] It is what was made in order that this invention might solve the 
technical problem in said Prior art. Claim 1 An engine, the hydraulic pump driven with this engine, 
and two or more actuators to which the discharged oil of this hydraulic pump is supplied. Consist of 
each actuation valve of two or more of these actuators, and the predetermined control input of each 
of this actuation valve is received. In the hydraulic-drive system which consists of a canonical mode 
which set the oil quantity distributed to each actuator to the predetermined ratio, and a specific 
actuator priority mode which distributes much oil quantity to a specific actuator In said specific 
actuator priority mode It consists of a controller which holds identically to the oil quantity in a 
canonical mode the oil quantity of actuators other than a specific actuator by making the output of 
said engine, and the discharge quantity of a hydraulic pump increase by the oil quantity of the 
specific actuator which increased. 

[0007] The hydraulic pump which drives claim 2 with an engine and this engine, Consist of a boom 
cylinder, a revolution motor, and this boom cylinder and each actuation valve of a revolution motor, 
and the fiill stroke of each of this actuation valve is received. In the hydraulic-drive system which 
consists of a canonical mode which set the oil quantity distributed to a boom cylinder and a 
revolution motor to the predetermined ratio, and a boom priority mode which supplies much oil 
quantity to a boom cylinder to this canonical mode In a boom priority mode, it consists of an engine 
controller which holds the oil quantity of a revolution motor identically to the oil quantity in a 
canonical mode, and a pump controller by making the output of said engine, and the discharge 
quantity of a hydraulic piunp increase by the oil quantity of a boom cylinder to increase. 
[0008] The hydraulic pump which drives claim 3 with an engine and this engine. An arm hydraulic 
cylinder, a revolution motor or a boom cylinder, and this arm hydraulic cylinder. Consist of a 
revolution motor or each actuation valve of a boom cylinder, and the full stroke of each [ these ] 
actuation valve is received. In the hydraulic-drive system which consists of a canonical mode which 
set the oil quantity distributed to an arm hydraulic cylinder, and a revolution motor or a boom 
cylinder to the predetermined ratio, and an arm priority mode which supplies much oil quantity to an 
arm hydraulic cylinder to this canonical mode By making the output of said engine, and the 
discharge quantity of a hydraulic pump increase by the oil quantity of an arm hydraulic cylinder to 
increase in an arm priority mode It consists of an engine controller which holds identically to the oil 
quantity in a canonical mode the oil quantity of a revolution motor or a boom cylinder, and a pxraip 
controller. 
[0009] 

[Function] Claim 1 receives the predetermined control input of each actuation valve of two or more 
actuators. In the hydraulic-drive system which consists of a canonical mode which set the oil 
quantity distributed to each actuator to the predetermined ratio, and a specific actuator priority mode 
which distributes much oil quantity to a specific actuator In a specific actuator priority mode, the oil 
quantity of actuators other than a specific actuator is held identically to the oil quantity in a canonical 
mode. While making the discharge quantity of a hydraulic pvmip increase by oil quantity [ a specific 
actuator ] to make it increase, it controls to increase the output of the engine which drives this 
hydraulic pump. 
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[0010] Claim 2 receives the predetermined control input of a boom cylinder and each actuation valve 
of a revolution motor. In the hydraulic-drive system which consists of a canonical mode which set 
the oil quantity distributed to a boom cylinder and a revolution motor to the predetermined ratio, and 
a boom priority mode which distributes much oil quantity to a boom cylinder In a boom priority 
mode, the oil quantity of a revolution motor is held identically to the oil quantity in a canonical 
mode, and while making the discharge quantity of a hydraulic pump increase by oil quantity [ a 
boom cylinder ] to make it increase, it controls to increase the output of the engine which drives this 
hydraulic pump. 

[001 1] The hydraulic pump which drives claim 3 with an engine and this engine. An arm hydraulic 
cylinder, a revolution motor or a boom cylinder, and this arm hydraulic cylinder, Consist of a 
revolution motor or each actuation valve of a boom cylinder, and the full stroke of each [ these ] 
actuation valve is received. In the hydraulic-drive system which consists of a canonical mode which 
set the oil quantity distributed to an arm hydraulic cylinder, and a revolution motor or a boom 
cylinder to the predetermined ratio, and an arm priority mode which supplies much oil quantity to an 
arm hydraulic cylinder to this canonical mode While making the discharge quantity of a hydraulic 
pump increase by the oil quantity to which you hold identically to the oil quantity in a canonical 
mode the oil quantity of a revolution motor or a boom cylinder, and an arm hydraulic cylinder wants 
to increase it in an arm priority mode It controls to increase the output of the engine which drives 
this hydraulic pump. 
[0012] 

[Example] Next, the example of this invention is explained in full detail by the accompanying 
drawing. Drawing 1 is drawing showing the control system of the combined control of the revolution 
and the boom in the hydraulic excavator digger which is one example of this invention, drawing 2 is 
the same and the output diagram of the engine in this invention example, a hydraulic-pimip 
absorption horsepower diagram [ in / in drawing 3 / this invention example ], drawing showing the 
activity machine supply flow rate of a canonical mode [ in / in drawing 4 / this invention example ], 
and drawing 5 are (kawings showing the activity machine supply flow rate of the boom priority 
mode in this invention example. 

[0013] In drawing 1 which shows the control system of the combined control of the revolution and 
the boom in the hydraulic excavator digger which is one example of this invention 1 a variable- 
capacity mold hydraulic pump, and 3a and 3b for an engine, 2a, and 2b Said variable-capacity mold 
hydraulic-pump 2a, the capacity controlling mechanism of 2b, A servo cylinder for 4a and 4b to 
control said capacity controlling mechanisms 3a and 3b, electromagnetism for 5a and 5b to supply a 
control pressure oil to said servo cylinders 4a and 4b — a proportioning valve — 6a and 6b a pump 
controller and 8 for an actuation signal generator and 7 An engine controller, 9 a governor motor and 
11 for a throttle knob and 10 The position transducer of said governor motor 10, 12 the rotation 
detector of said engine 1, and 14 for a centrifugal spark advancer and 13 A monitor, 15 a control 
pressure setting valve, and 17a and 17b for a control pump and 16 A pilot-pressure actuation valve, 
18a and 18b of an actuation valve and 19 are [ a boom cylinder and 20 ] revolution motors. Said 
variable-capacity mold hydraulic-pump 2a, the unification valve of 2b, and 22 21 The inside of the 
load pressure of a boom cylinder 19 and the revolution motor 20, A change-over valve for the shuttle 
valve for taking out the load pressure of the higher one and 23 to change the set pressure of pressure 
compensation valve 24b among the pressure compensation valves 24a and 24b and 25 are tanks. 
[0014] It attaches and explains to an operation of drawing 1 . If an engine 1 is put into operation and 
the throttle knob 9 is set as a predetermined injection fuel, while this injection fuel setting signal 
drives the centrifugal spark advancer 12 of a fiiel injection pump with a govemor motor 10 through 
the engine controller 8 and sets up the fuel oil consumption of an engine 1, the amount of drives of a . 
govemor motor 10 will be outputted to the engine controller 8 by the position transducer 11, and 
feedback control of it will be carried out. Moreover, the engine speed of an engine 1 is outputted to 
said engine controller 8 by the rotation detector 13. The control pressure from the control pump 15 
set as 1 constant pressure by the control pressure setting valve 16 is controlled according to the 
control signal outputted to the control pressure-limiting valves 5a and 5b from the pump controller 7 
according to the actuation signal from the actuation signal generators 6a and 6b, and is supplied to 
servo cylinders 4a and 4b. 
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[0015] Therefore, variable-capacity mold hydraulic -pump 2 a and 2b are controlled by the capacity 
controlling mechanisms 3a and 3b by the discharge quantity according to the actuation signal from 
said actuation signal generators 6a and 6b. Moreover, the control pressure from the control pump 15 
set as 1 constant pressure by said control pressure setting valve 16 controls the main actuation valves 
18a and 18b by the pilot pressure decompressed by the pilot-pressure actuation valves 17a and 17b 
controlled according to the actuation signal from said actuation signal generators 6a and 6b. After 
all, since variable-capacity mold hydraulic-pvunp 2a according to the control input of said actuation 
signal generators 6a and 6b and the flow rate from 2b are supplied to a boom cylinder 19 and the 
revolution motor 20, said boom cylinder 19 and the revolution motor 20 operate with the rate 
according to the control input of said actuation signal generators 6a and 6b. 

[0016] If a pilot pressure is supplied to the unification valve 21 from the change-over valve which is 
not illustrated at the time of the combined control of a boom cylinder 19 and the revolution motor 
20, while the imification valve 21 will become b location The load pressure of any or the higher one 
is taken out by the shuttle valve 22, and the load pressure of a boom cylinder 19 and the load 
pressure of the revolution motor 20 act on each pressure compensation valves 24a and 24b. It is 
controlled to distribute the flow rate according to the opening of each actuation valves 18a and 18b 
to a boom cylinder 19 and the revolution motor 20 regardless of load pressure. Among the load 
pressure of the boom cylinder 19 and the revolution motor 20 which it is at the combined-control 
time, and the change-over valve 23 became a location in the canonical mode, and were taken out by 
the shuttle valve 22, while the load pressure of the higher one acts on pressure compensation valve 
24a a location of a change-over valve 23 decompresses, and it acts on pressure compensation valve 
24b, and is controlled to distribute to a boom cylinder 19 and the revolution motor 20 at a rate of 2:1 
to the same opening of each actuation valves 18a and 18b. 

[0017] Next, among the load pressure of the boom cyUnder 19 and the revolution motor 20 which it 
is at the combined-control time, and the change-over valve 23 became b location in the boom 
priority mode, and were taken out by the shuttle valve 22, while the load pressure of the higher one 
acts on pressure compensation valve 24a Act on pressxire compensation valve 24b with b location of 
a change-over valve 23, and it is distributed to a boom cylinder 19 and the revolution motor 20 at a 
rate of 2:0.8 to the identity operation stroke of each actuation valves 18a and 18b. It is controlled to 
supply much hydraulic oil to a boom cylinder 19 from the revolution motor 20. 
[0018] Next, the canonical mode to which drawin g 2 which shows the output diagram of the engine 
in this invention example carries out the combined control of revolution of a hydraulic digging 
machine and the boom at the rate of predetermined respectively, and revolution are the output 
diagrams of the engine in which the relation of the engine power-engine speed of this canonical 
mode and the boom priority mode which accelerates a boom about 33% at the same rate is shown, 
and are the part by which the output rise of the part of a slash was carried out for the boom priority 
mode. 

[0019] Drawing 3 which shows the hydraulic-pump absorption horsepower diagram in this invention 
example is the hydraulic-pump absorption horsepower diagram showing the pressure of the 
hydraulic pump of a canonical mode and a boom priority mode, and the relation of the amovmt of 
discharge flow like drawing 2 , and is the part by which the output rise of the part of a slash was 
carried out for the boom priority mode. 

[0020] Drawing 4 which shows the activity machine supply flow rate of the canonical mode in this 
invention example The relation between each actuation stroke with boom actuation valve 18a and 
revolution actuation valve 18b, and a boom cylinder 19 and the supply flow rate to the revolution 
motor 20 is shown. Since the demand pump flow rate by both actuation of boom actuation and 
revolution actuation does not fill a total pump supply flow rate (2P) with the range of Stroke a, the 
supply flow rate to a boom cylinder 19 and the revolution motor 20 Since it changes according to an 
actuation stroke and the demand pump flow rate according [ the range of Stroke b ] to said both 
actuation becomes more than [ all ] a pump supply flow rate (2P) Although it does not change 
according to an actuation stroke, it is shown that the supply flow rate to a boom cylinder 19 and the 
revolution motor 20 is always maintaining the ratio of 2: 1 . In addition, P in drawing 4 shows the 
discharge quantity of one pvmip. 

[0021] In drawing 5 which shows the activity machine supply flow rate of the boom priority mode in 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 5/29/2007 



JP,07-027106,A [DETAILED DESCRIPTION] 



Page 5 of 5 



this invention example The relation between each actuation stroke with boom actuation valve 18a 
and revolution actuation valve 18b, and a boom cylinder 19 and the supply flow rate to the 
revolution motor 20 is shown. Since the demand pump flow rate by both actuation of boom actuation 
and revolution actuation does not fill a total pump supply flow rate (2P) with the range of Stroke a, 
the supply flow rate to a boom cylinder 19 and the revolution motor 20 Since it changes according to 
an actuation stroke and the demand pump flow rate according [ the range of Stroke b ] to said both 
actuation becomes more than [ all ] a pump supply flow rate (2P) Although it does not change 
according to an actuation stroke, it is shown that the supply flow rate to a boom cylinder 19 and the 
revolution motor 20 is always maintaining the ratio of 2:0.8. In addition, P in drawing 5 shows the 
discharge quantity of one pump. 

[0022] Next, the relation of the supply flow rate to the revolution motor and boom cylinder at the 
time of the actuation valve fiill stroke in this invention example is shown in Table 2. In the canonical 
mode of this invention shown in Table 2 discharge quantity 2P of a hydraulic pump to a revolution 
motor (2/3) to P and a boom cylinder (4/3) Every [ P ], 1 :2 comes out comparatively and it is 
suppUed, and in a boom priority mode, every [ P (5/3) ] and 1 :2.5 appear in P (2/3) and a boom 
cylinder comparatively, and the discharge quantity (7/3) P of a hydraulic pump is supplied to a 
revolution motor. Therefore, in the boom priority mode in this invention, while the ratio of the 
hydraulic oil amount of supply to a revolution motor and a boom cylinder is set to 1 :2.5 from 1 :2 at 
the time of a canonical mode and accelerating a boom, the hydraulic oil amount of supply to a 
revolution motor does not produce a feeling of the different sum that the conventional revolution to a 
revolution motor operated slows down for an operator in order to maintain P (2/3) at the time of a 
canonical mode. 
[0023] 

[Effect of the Invention] The following effectiveness can be acquired when being based on this 
invention, as explained in full detail above. 

(1) When a specific actuator priority mode is selected at the time of a combined control, the 
operating speed of the actuator to which priority is not given maintains the operating speed of a 
canonical mode, and since it can aim at the rate rise of the operating speed of an actuator to give 
priority to, it can contract the activity cycle of the whole car. Moreover, the operating speed of the 
actuator to which priority is not given does not produce the feeling of the different sum to actuation 
of the actuator to which priority is not given for an operator in order to maintain the same rate as the 
rate of a canonical mode. 

(2) For example, since a swing speed can make a boom rate accelerate even if it switches a canonical 
mode to a boom priority mode at the time of the combined control of a boom and revolution, 
maintaining the rate of a canonical mode, the feeling of the different sum to revolution actuation of 
an operator can be prevented. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the control system of the combined control of the revolution and 

the boom in the hydraulic excavator digger which is one example of this invention. 

[Drawing 2] It is the output diagram of the engine in this invention example. 

[Drawing 3] It is the absorption horsepower diagram of the hydraulic pump in this invention 

example. 

[Drawing 4] It is drawing showing this invention example and the activity machine supply flow rate 
of the canonical mode in a Prior art. 

[Drawing 5] It is drawing showing the activity machine supply flow rate of the boom priority mode 
in this invention example. 

[Drawing 6] It is drawing showing the activity machine supply flow rate of the boom priority mode 
in a Prior art. 

[Description of Notations] 

I ... Engine 

2a, 2b ... Variable-capacity mold hydraulic pump 
3a, 3b ... Capacity controlling mechanism 
4a, 4b ... Servo cylinder 

5a and 5b ... electromagnetism ~ a proportioning valve 
6a, 6b ... Actuation signal generator 

7 ... Pump controller 

8 ... Engine controller 
9... Throttle knob 

10 ... Governor motor 

I I ... Position transducer, 

12 ... Centrifugal spark advancer, 

13 ... Rotation detector, 

14 ... Monitor, 
15... Control pump, 

16 ... Control pressure setting valve, 
17a, 17b ... Pilot-pressure actuation valve, 
18a, 18b ... Main actuation valve, 

19 ... Boom cylinder, 

20 ... Revolution motor 

21 ... Unification valve 

22 ... Shuttle valve 

23 ... Change-over valve 

24a, 24b ... Pressure compensation valve 
25 ... Tank 
[Table 1] 
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